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OBJECTIVE: Develop arearly warning system for malarian the Peruvian Amazon
and evaluate the expansion of the system to other diseases and
Amazon regions.

GEOGRAPHIC SCOPE: Primary : Peru (Loreto), Ecuador (Napo, Orell&uzcumbios
Secondary locations: Colombia, Western Brazil (Acre)

_ Improved / targeted interventions; Application of components to
SOCIETAL BENEFIT: other diseases and climate events

EARTH OBSERVATIONS / MODELS / TECHNOLOGIES APPLIED:

Land Data Assimilation System (LDAMDDIS]L.andSATGRACE,
TRMM, GPM, SMAP, GOES
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Motivation: Malaria resurgence in the Americas
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Administrative

A Project Administration:
I Monthly conference calls

I Stakeholder meeting, October 2018 in Quito, Ecuador and Lima, Peru. The m@in objective is
long -term sustainability and technology transfer

I Data acquisition: updated malaria surveillance data in Peru to February 2018; malaria
Incidence data in Ecuador related to 2016 outbreak

I Spin-off grant applications to NOAA, RFF and NASA (not funded), FAO (pending), Ecuador
Government (pending)

A Personnel:
I No major changes
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Scientific

A Progress by Component:
I LDAS
A Performed evaluation of estimated evapotranspiration over the Peruvian & Ecuadorian Amazon

A Evaluate the impact of Madden-Julian Oscillation (MJO)on rainfall seasonalto sub-seasonal (S2S)
climate variability

A Conducted a preliminary objective climate regionalization analysis using S2S precipitation hindcast
I Human Population Model
A Completed assessment of human population model (5KM scale)
I Statistical Model
A Completed Socio-environmental regional forecast model and performed forecast error estimates
A Finalizing Bayesian distributed lag model for district-level forecasting model
I ABM
A Published study on local-scale migration effects on malaria transmission

A Submission of study evaluating long-term migration and asymptomatic malaria effects on malaria
incidence
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Scientific

A Extensions of EWS

I Cutaneous Leishmaniosis
A Completed field study of CL transmission factors, began evaluation of LDAS product in informing transmission

I Mercury exposure
A Used LDAS to understand Hg cycling in the environment. Pursuing external funding for extended research

A Dissemination:

I Pan, WK, OAn Early Warning System for Malaria 1in
Symposium, Session: Malaria in LowTransmission Settings, Bellevue, WA, April 14.8, 2018

I Zaitchik, B. (2018) An Environmentallyinformed Malaria Risk Warning System for the Western Amazon.
The Malaria Institute. Johns Hopkins University. January 26, 2018

T Pizzitutti, F. | WK Pan, BF Feingol d, B Zaitchi k, CA -Al v
Based Model to study human movement influencesonlocalFs c al e mal ar i #LoEON&EN s mi s
13(3): e0193493 https:// doi.org/10.1371/journal.pone.0193493

I Pizzitutti, F.,BFFeingold, B Zaitchik,G. SalmonMulanovich, CFMena and WKPan,0 Mod el i ng
asymptomatic infections and word-related human circulation as drivers of unstable malaria
intransmissionin  low prevalencersesdd | n Acw@\ropeav
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Challenges & ARL

\ > | ARL9
A Shift Francesco from Duke to JHU | XRJ Starting ARL = 4 (8/2015)
A New President and Ministers of Health (Ecuador s T I I System components
& Peru) . have been published
. . I~ and have been shown
A Malaria epidemic (Ecuador, Peru, Colombia) N to work together
A Limited intervention data I~ J
A Modeling seasonal migration cannot be : T g AR': by component (9/2018)
validated 3 i LDAS =7
) ARL4 I Human Pop =7
N i Statistical Model = 7
” i ABM =7
© ™ Goal ARL =8
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LDAS provides environmental descriptors on a
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LDAS provides environmental descriptors on a Enhanced Convection over NWSA

daily, 1km scale ... I
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Human Population Model

Provide accurate estimates of population at risk

UPDATE
Modeling health post catchment population with:
A Land cover

I Percent forest within 5km radius

I Area classified as water withinTheissenpolygons
A Location

i Distance to main roadways and rivers

I Distance to superior education
A Health post characteristics

I Health post category 1-3 (health post vs. hospital)
A District Characteristics

I Number of health posts in the district

I Number of communities

I Area



